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SYSTEM AND METHOD FOR
PRIORITIZING REQUESTS FOR SERVER
SERVICES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a system and a method for
providing services to clients, and more particularly to a
system and a method for allowing a server (or a service-
providing device) to provide services to clients (or service-
requesting devices) coupled to the server through a network
in accordance with requests from the clients, without caus-
ing starvation or deadlock.

2. Description of the Related Art

A multi-processor system includes one or more servers
and a plurality of clients, which are coupled to each other
through a network. Japanese laid-open patent publication
No. 11-219343 discloses utilization of a conventional tech-
nique for processing plural requests with coherency of data
issued from the clients without causing starvation or dead-
lock.

The server will heremnafter be appreciated as a master
device, whilst the clients will hereinafter be appreciated as
slave devices. The term “1ssued request number” will herein
be defined to be the number of requests from the client that
still remain outstanding.

The server included 1in the multi-processor system dis-
closed 1n the above Japanese publication further includes a
first-1n first-out (FIFO) bufler which receives and holds all
of the requests 1ssued from all of the clients, so that 11 the
server just received one or more additional requests 1n
addition to the presence of a currently-processed request
which was past received, then the server saves the one or
more additional requests to the bufler, regardless of whether
or not further one or more past-received requests have also
been saved 1n the buifler.

The server provides respective priority to the saved
request 1n the bufler, so that after the current processing to
the currently-processed request has been completed, then the
server will process the saved request 1n the sequence of the
given priority. If the buller has already held one or more
saved requests, then the server may optionally give a lower
priority to the just-received request than those of all of the
above one or more saved requests already held by the bufler.
If the bufler has no saved request, then the server will, of
course, promptly process the just-received request without
saving the same into the builer.

The bufler, allowing the additional request to the cur-
rently-processed request to be saved therein, may contribute
to prevent the undesirable starvation or deadlock situation.
The necessary size or capacity of the buller depends on the
number of clients, and, 1f any, estimates of the number of the
respective requests. It 1s generally appreciated that a large
number of clients needs a large bufler.

In the above circumstances, the developments of a novel
system and a novel method for providing services to clients
free from the above problems are desirable.

SUMMARY OF THE

INVENTION

Accordingly, it 1s an object of the present invention to
provide a novel system for providing services to clients free
from the above problems.

It 1s a further object of the present invention to provide a
novel system for allowing a server to provide respective
services to plural clients accessible thereto in accordance
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with respective requests from the clients, without causing
any undesirable starvation or deadlock situation, even when
the server does not have a large bufler.

It 1s a still further object of the present mvention to
provide a novel method for providing services to clients free
from the above problems.

The present invention provides a system for providing
services, including: a plurality of clients for 1ssuing request
messages; and a server allowing access from the clients and
processing the request messages 1n response to the respec-
tive request message 1 order to provide a response message
to the one of the clients that i1ssued the respective one of the
request messages, wherein the server 1s adapted to recognize
priority-related information of the request message for pro-
cessing the request message, and the priority-related infor-
mation includes: first information indicating whether the
request message 1s first received or has been received 1n the
past but rejected for processing; and second information
indicating a receipt sequence of the request message.

Since the prionty level depends on the first receiving time
or the receipt sequence of the request message which have
been rejected by the server due to i1ts busy state or lower
priority level than that of one or more other request mes-
sages, this may prevent any undesirable starvation or dead-
lock, without using a bufler 1n the server.

The above and other objects, features and advantages of
the present invention will be apparent from the following
description.

BRIEF DESCRIPTION OF THE

DRAWINGS

Preferred embodiments according to the present invention
will be described 1n detail with reference to the accompa-
nying drawings.

FIG. 1 1s a block diagram 1llustrative of a novel service
system 1n accordance with the first embodiment of the
present 1nvention.

FIG. 2 1s a block diagram illustrative of an internal
configuration of each of the clients coupled to a network 1n
the service system of FIG. 1.

FIG. 3 1s a block diagram illustrative of an internal
configuration of the servers coupled to the network 1n the
service system of FIG. 1.

FIG. 4A1s a diagram illustrative of a format of the request
message 1n the system of FIG. 1.

FIG. 4B 1s a diagram illustrative of a format of the
response message in the system of FIG. 1.

FIG. § 1s a table illustrative of operations of the request-
receiving unit included 1n the server of FIG. 3.

FIGS. 6 and 7 are associated flow charts illustrative of the
operations of the request-receiving unit included in the
server of FIG. 3.

FIG. 8 1s a flow chart illustrative of the request-issuing
operations of the request transmitting unit included 1n the
client of FIG. 2.

FIG. 9 1s a flow chart illustrative of the response-receiving
operations of the response-receiving unit included in the
client of FIG. 2.

FIG. 10 1s a block diagram illustrative of a novel service
system 1n accordance with the modified embodiment of the
present 1nvention.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

T

A first aspect of the present mvention 1s a system for
providing services, including: a plurality of clients for
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1ssuing respective request messages; and one or more serv-
ers allowing access from the plurality of clients and pro-
cessing the request messages to provide a response message
to the one of the clients that 1ssued the respective request
message, wherein the server 1s adapted to recognize priority-
related imnformation of the request message for processing
the request message, and the prionty-related information
includes: first information indicating whether the request
message 1s first recerved or has been recerved 1n the past but
rejected for processing; and second imnformation indicating a
receipt sequence of the request message.

Since the priority level depends on the first receiving time
or the receipt sequence of the request message which have
been rejected by the server due to its busy state or lower
priority level than that of one or more other request mes-
sages, this may prevent any undesirable starvation or dead-
lock, without using a bufiler 1n the server.

It 1s preferable that the server further includes: a process-
deciding unit for recogmzing the priorty-related informa-
tion to decide, whether the request message should promptly
be processed or be rejected, with reference to the priority-
related mmformation; a processing unit for processing the
request message; and a response unit for issuing the
response message together with the second information and
third information indicating whether the request message
has been processed or rejected.

It 1s further preferable that each of the clients further
includes: a request 1ssuing unit for issuing the request
message; and a response recerving unit for receiving the
response message together with the second information and
the third information and requesting the request 1ssuing unit
to re-issue the request message if the third information
indicates that the request message has been rejected.

It 1s also preferable that the processing unit 1ssues, to the
process-deciding unit, fourth information indicating whether
the processing unit 1s 1n an acceptable state which allows the
processing unit to promptly process the request message or
in an unacceptable state which inhibits the processing unit
from promptly processing the request message, so that the
process-deciding unit decides whether the request message
should promptly be processed or be rejected, with reference
to the fourth mformation 1n addition to the priority-related
information.

It 1s further preferable that the process-deciding unit 1s
adapted to hold therein a reservation number indicating a
reservation order and a service number 1indicating a service
order for the request message separately from the request
message and the response message.

It 1s further more preferable that the first information
comprises a retry flag, the second mformation comprises a
retry 1dentification number, and the third information com-
prises a response command.

It 1s moreover preferable that the retry identification
number, the reservation number and the service number
comprise the same number of bits.

It 1s further more preferable that the process-deciding unit
sends the request message to the processing unit for allow-
ing the processing unit to process the request message and
requests the response unit to issue the response message
together with the third information indicating that the
request message has been processed, if the fourth informa-
tion indicates that the processing umt 1s 1n the acceptable
state, and the retry flag indicates that the request message 1s
first received, and the reservation number 1s 1dentical to the
service number.

The process-deciding unit sets the response message with
a retry identification number identical to the reservation
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number and requests the response unit to 1ssue the response
message together with the retry idenftification number and
the third information indicating that the request message has
been rejected as well as makes an increment to the reserva-
tion number, without sending the request message to the
processing unit, 1f the fourth information indicates that the
processing unit 1s in the acceptable state, and the retry flag
indicates that the request message 1s first received, and the
reservation number 1s not 1dentical to the service number.

The process-deciding unit sets the response message with
a retry 1dentification number 1dentical to the retry 1dentifi-
cation number attached to the request message and requests
the response unit to 1ssue the response message together
with the retry i1dentification number and the third informa-
tion indicating that the request message has been rejected,
without sending the request message to the processing unit,
if the fourth information indicates that the processing unit 1s
in the acceptable state, and the retry flag indicates that the
request message has been received 1n the past but rejected
for processing, and the retry identification number 1s not
identical to the service number.

The process-deciding unit sends the request message to
the processing unit for allowing the processing unit to
process the request message and requests the response unit
to 1ssue the response message together with the third infor-
mation indicating that the request message has been pro-
cessed as well as makes an increment to the service number,
if the fourth information indicates that the processing unit 1s
in the acceptable state, and the retry flag indicates that the
request message has been received 1n the past but rejected
for processing, and the retry identification number 1s 1den-
tical to the service number.

The process-deciding unit sets the response message with
a retry 1dentification number 1dentical with the reservation
number and requests the response unit to 1ssue the response
message together with the retry identification number and
the third information indicating that the request message has
been rejected as well as makes an increment to the reserva-
tion number, without sending the request message to the
processing unit, 1f the fourth information indicates that the
processing unit 1s 1n the unacceptable state, and the retry flag
indicates that the request message 1s first received.

The process-deciding unit sets the response message with
a retry 1dentification number identical with the retry 1denti-
fication number attached to the request message and requests
the response umit to 1ssue the response message together
with the retry identification number and the third informa-
tion indicating that the request message has been rejected,
without sending the request message to the processing unit,
if the fourth information indicates that the processing unit 1s
in the unacceptable state, and the retry flag indicates that the
request message has been received 1n the past but rejected
for processing.

It 1s also preferable that the reservation number and the
service number comprise the same number of bits, and the
retry 1dentification number comprises a lower number of bits
than the reservation number and the service number.

It 1s further preferable that the process-deciding unit sends
the request message to the processing umt for allowing the
processing unit to process the request message and requests
the response umt to 1ssue the response message together
with the third information indicating that the request mes-
sage has been processed, 1f the fourth information indicates
that the processing unit 1s in the acceptable state, and the
retry flag indicates that the request message 1s first received,
and the reservation number 1s 1dentical with to the service
number.
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The process-deciding unit sets the response message with
a retry idenftification number identical with corresponding
higher signmificant bits of the reservation number to the fewer
bits of the retry identification number, and requests the
response unit to 1ssue the response message together with
the retry identification number and the third information
indicating that the request message has been rejected as well
as makes an increment to the reservation number, without
sending the request message to the processing unit, 1f the
fourth information indicates that the processing unit 1s 1n the
acceptable state, and the retry flag indicates that the request
message 1s first received, and the reservation number 1s not
identical with the service number.

The process-deciding unit sets the response message with
a retry 1dentification number identical with the retry 1denti-
fication number attached to the request message and requests
the response umit to 1ssue the response message together
with the retry identification number and the third informa-
tion indicating that the request message has been rejected,
without sending the request message to the processing unit,
if the fourth information indicates that the processing unit 1s
in the acceptable state, and the retry flag indicates that the
request message has been received 1n the past but rejected
for processing, and the retry identification number 1s not
identical with corresponding higher significant bits of the
service number to the fewer number of bits of the retry
identification number.

The process-deciding unit sends the request message to
the processing unit for allowing the processing unit to
process the request message and requests the response unit
to 1ssue the response message together with the third infor-
mation indicating that the request message has been pro-
cessed as well as makes an increment to the service number,
if the fourth information indicates that the processing unit 1s
in the acceptable state, and the retry flag indicates that the
request message has been received 1n the past but rejected
for processing, and the retry identification number 1s 1den-
tical with corresponding higher significant bits of the service
number.

The process-deciding unit sets the response message with
a retry 1dentification number i1dentical with the correspond-
ing higher significant bits of the reservation number and
requests the response unit to issue the response message
together with the retry identification number and the third
information indicating that the request message has been
rejected as well as makes an increment to the reservation
number, without sending the request message to the pro-
cessing umit, 1f the fourth information indicates that the
processing unit 1s 1n the unacceptable state, and the retry flag
indicates that the request message 1s first received.

The process-deciding unit sets the response message with
a retry 1dentification number identical with the retry identi-
fication number attached to the request message and requests
the response umit to 1ssue the response message together
with the retry identification number and the third informa-
tion indicating that the request message has been rejected,
without sending the request message to the processing unit,
if the fourth information indicates that the processing unit 1s
in the unacceptable state, and the retry flag indicates that the
request message has been received 1n the past but rejected
for processing.

It 1s preferable that the at least master device comprises a
plurality of servers.

It 1s further preferable that the client 1s adapted to select
one of the plurality of servers for issuing the message
request a first time to the selected one of the servers, and also
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6

to re-1ssue the message request to the selected one of the
servers 11 the request message has been rejected by the
selected server.

A second aspect of the present invention 1s a system for
providing services, including: a plurality of clients for
1ssuing request messages; and a server allowing access from
the clients and processing the request messages to provide a
response message to the client that 1ssued the respective
request message, wherein the server 1s adapted to give
priority-related information to the response message in
response to the request message 1 the server rejects the
request message without processing the request message,
and the priority-related information includes: first informa-
tion indicating whether the request message 1s first received
or has been received 1n the past but rejected for processing;
and second 1information indicating a receipt sequence of the
request message.

Since the prionty level depends on the first receiving time
or the receipt sequence of the request message which have
been rejected by the server due to 1ts busy state or lower
priority level than that of one or more other request mes-
sages, this may prevent any undesirable starvation or dead-
lock, without using a bufler 1n the server.

It 1s preferable that the server further includes: a process-
deciding unit for recognizing the priority-related informa-
tion to decide, whether the request message should promptly
be processed or be rejected, with reference to the priority-
related information; a processing unit for processing the
request message; and a response unit for 1ssuing the
response message together with the second information and
third information indicating whether the request message
has been processed or rejected.

It 1s preferable that each client further includes: a request
1ssuing unit for 1ssuing the request message; and a response
receiving unit for receiving the response message together
with the second information and the third information and
requesting the request 1ssuing unit to re-issue the request
message 1i the third information indicates that the request
message has been rejected.

It 1s also preferable that the processing unit 1ssues, to the
process-deciding unit, fourth information indicating whether
the processing unit 1s 1n an acceptable state which allows the
processing unit to promptly process the request message or
in an unacceptable state which inhibits the processing unit
from promptly processing the request message, so that the
process-deciding unit decides whether the request message
should promptly be processed or be rejected, with reference
to the fourth information 1n addition to the prionty-related
information.

It 1s further preferable that the process-deciding umit 1s
adapted to hold therein a reservation number indicating a
reservation order and a service number 1ndicating a service
order for the request message separately from the request
message and the response message.

It 1s further more preferable that the first information
comprises a retry flag, the second information comprises a
retry identification number, and the third information com-
prises a response command.

It 1s moreover preferable that the retry identification
number, the reservation number and the service number
comprise the same number of bits.

It 1s still more preferable that the process-deciding unit
sends the request message to the processing unit for allow-
ing the processing unit to process the request message and
requests the response unit to issue the response message
together with the third information indicating that the
request message has been processed, if the fourth informa-
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tion indicates that the processing unit 1s i the acceptable
state, and the retry flag indicates that the request message 1s
first received, and the reservation number 1s 1dentical with
the service number.

The process-deciding unit sets the response message with
a retry 1dentification number 1dentical with the reservation
number and requests the response unit to 1ssue the response
message together with the retry identification number and
the third information indicating that the request message has
been rejected as well as makes an increment to the reserva-
tion number, without sending the request message to the
processing unit, 1f the fourth mnformation indicates that the
processing unit 1s in the acceptable state, and the retry flag
indicates that the request message 1s first received, and the
reservation number 1s not identical with the service number.

The process-deciding unit sets the response message with
a retry 1dentification number identical with the retry identi-
fication number attached to the request message and requests
the response umt to 1ssue the response message together
with the retry identification number and the third informa-
tion indicating that the request message has been rejected,
without sending the request message to the processing unit,
if the fourth information indicates that the processing unit 1s
in the acceptable state, and the retry flag indicates that the
request message has been received 1n the past but rejected
for processing, and the retry identification number 1s not
identical with the service number.

The process-deciding unit sends the request message to
the processing unit for allowing the processing unit to
process the request message and requests the response unit
to 1ssue the response message together with the third infor-
mation indicating that the request message has been pro-
cessed as well as makes an increment to the service number,
if the fourth information indicates that the processing unit 1s
in the acceptable state, and the retry flag indicates that the
request message has been received 1n the past but rejected
for processing, and the retry identification number 1s 1den-
tical with to the service number.

The process-deciding unit sets the response message with
a retry identification number 1dentical with the reservation
number and requests the response unit to 1ssue the response
message together with the retry identification number and
the third information indicating that the request message has
been rejected as well as makes an increment to the reserva-
tion number, without sending the request message to the
processing unit, 1f the fourth mformation indicates that the
processing unit 1s 1n the unacceptable state, and the retry flag
indicates that the request message 1s first received.

The process-deciding unit sets the response message with
a retry 1dentification number identical with the retry identi-
fication number attached to the request message and requests
the response umit to 1ssue the response message together
with the retry identification number and the third informa-
tion indicating that the request message has been rejected,
without sending the request message to the processing unit,
if the fourth information indicates that the processing unit 1s
in the unacceptable state, and the retry flag indicates that the
request message has been received 1n the past but rejected
for processing.

It 1s also preferable that the reservation number and the
service number comprise the same number of bits, and the
retry identification number comprises fewer bits than the
reservation number and the service number.

It 1s further preferable that the process-deciding unit sends
the request message to the processing umt for allowing the
processing unit to process the request message and requests
the response umit to 1ssue the response message together
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with the third mformation indicating that the request mes-
sage has been processed, 1 the fourth information indicates
that the processing unit 1s in the acceptable state, and the
retry tlag indicates that the request message 1s first received,
and the reservation number 1s 1dentical with to the service
number.

The process-deciding unit sets the response message with
a retry identification number identical with corresponding
higher significant bits of the reservation number to the
number of bits of the retry idenftification number, and
requests the response unit to issue the response message
together with the retry i1dentification number and the third
information indicating that the request message has been
rejected as well as makes an increment to the reservation
number, without sending the request message to the pro-
cessing unit, if the fourth information indicates that the
processing unit 1s 1n the acceptable state, and the retry flag
indicates that the request message 1s first received, and the
reservation number 1s not 1dentical with the service number.

The process-deciding unit sets the response message with
a retry 1dentification number identical with the retry identi-
fication number attached to the request message and requests
the response umit to 1ssue the response message together
with the retry identification number and the third informa-
tion indicating that the request message has been rejected,
without sending the request message to the processing unit,
if the fourth information indicates that the processing unit 1s
in the acceptable state, and the retry flag indicates that the
request message has been received 1n the past but rejected
for processing, and the retry identification number 1s not
identical with corresponding higher significant bits of the
service number to the less bit number of the retry 1dentifi-
cation number.

The process-deciding unit sends the request message to
the processing unit for allowing the processing unit to
process the request message and requests the response unit
to 1ssue the response message together with the third infor-
mation indicating that the request message has been pro-
cessed as well as makes an increment to the service number,
if the fourth information indicates that the processing unit 1s
in the acceptable state, and the retry flag indicates that the
request message has been received 1n the past but rejected
for processing, and the retry identification number 1s 1den-
tical with corresponding higher significant bits of the service
number.

The process-deciding unit sets the response message with
a retry 1dentification number identical with the correspond-
ing higher significant bits of the reservation number and
requests the response unit to issue the response message
together with the retry i1dentification number and the third
information indicating that the request message has been
rejected as well as makes an increment to the reservation
number, without sending the request message to the pro-
cessing unit, if the fourth information indicates that the
processing unit 1s 1n the unacceptable state, and the retry flag
indicates that the request message 1s first received.

The process-deciding unit sets the response message with
a retry 1dentification number identical with the retry 1denti-
fication number attached to the request message and requests
the response umit to 1ssue the response message together
with the retry identification number and the third informa-
tion indicating that the request message has been rejected,
without sending the request message to the processing unit,
if the fourth information indicates that the processing unit 1s
in the unacceptable state, and the retry flag indicates that the
request message has been received 1n the past but rejected
for processing.
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It 1s also preferable that the server comprises a plurality of
SErvers.

It 1s further preferable that the client 1s adapted to select
one of the servers for 1ssuing the message request at a {irst
time to the selected server, and also to re-1ssue the message
request to the selected server 11 the request message has been
rejected by the selected server.

A third aspect of the present invention 1s a method of
controlling a system for providing services including: a
plurality of clients for 1ssuing request messages; and a server
allowing access from the clients and processing the request
messages to provide a response message to one of the clients
that 1ssued the request message, wherein the method
includes: recognizing priority-related information of the
request message for processing the request message, where
the priority-related information includes: first information
indicating whether the request message 1s first received or
has been received in the past but rejected for processing; and
second information indicating a receipt sequence ol the
request message.

Since the priority level depends on the first recelving time
or the receipt sequence of the request message which have
been rejected by the server due to i1ts busy state or lower
priority level than that of one or more other request mes-
sages, this may prevent any undesirable starvation or dead-
lock situation in which processing of the request message by
the server 1s suspended, without using a bufler in the server.

It 1s preferable that the server decides whether the request
message should promptly be processed or be rejected, with
reference to the priority-related mnformation; and the server
processes the request message; and the server issues the
response message together with the second information and
third 1information indicating whether the request message
has been processed or rejected.

It 1s preferable that each of the clients 1ssues the request
message; and each of the clients receives the response
message together with the second imnformation and the third
information and re-issues the request message 1f the third
information indicates that the request message has been
rejected.

It 1s preferable that the server holds fourth information
indicating whether the server 1s 1n an acceptable state which
allows the server to promptly process the request message or
in an unacceptable state which inhibits the server to
promptly process the request message, so that the server
decides, whether the request message should promptly be
processed or be rejected, with reference to the fourth infor-
mation in addition to the priority-related information.

It 1s preferable the server holds therein a reservation
number indicating a reservation order and a service number
indicating a service order for the request message separately
from the request message and the response message.

It 1s preferable that the first information comprises a retry
flag, the second information comprises a retry 1identification
number, and the third information comprises a response
command.

It 1s preferable that the retry i1dentification number, the
reservation number and the service number comprise the
same number of bits.

It 1s preferable that the server processes the request
message and 1ssues the response message together with the
third 1information indicating that the request message has
been processed, 1f the fourth mnformation indicates that the
server 1s 1n the acceptable state, and the retry tlag indicates
that the request message 1s first received, and the reservation
number 1s 1dentical with the service number.
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The server sets the response message with a retry i1den-
tification number 1dentical with the reservation number and
requests the response unit and issues the response message
together with the retry identification number and the third
information indicating that the request message has been
rejected as well as makes an increment to the reservation
number, without processing the request message, if the
fourth information indicates that the server 1s 1n the accept-
able state, and the retry flag indicates that the request
message 1s first received, and the reservation number 1s not
identical with the service number.

The server sets the response message with a retry i1den-
tification number 1dentical with the retry identification num-
ber attached to the request message and 1ssues the response
message together with the retry idenftification number and
the third information indicating that the request message has
been rejected, without processing the request message, 11 the
fourth information indicates that the server 1s 1n the accept-
able state, and the retry flag indicates that the request
message has been received in the past but rejected for
processing, and the retry 1dentification number 1s not iden-
tical with the service number.

The server processes the request message and issues the
response message together with the third information 1ndi-
cating that the request message has been processed as well
as makes an increment to the service number, 1t the fourth
information indicates that the server 1s 1n the acceptable
state, and the retry flag indicates that the request message
has been received 1n the past but rejected for processing, and
the retry 1dentification number 1s 1identical with to the service
number.

The server sets the response message with a retry i1den-
tification number 1dentical with the reservation number and
1ssues the response message together with the retry 1dent-
fication number and the third information indicating that the
request message has been rejected as well as makes an
increment to the reservation number, without processing the
request message, 1f the fourth mnformation indicates that the
server 1s 1n the unacceptable state, and the retry flag 1ndi-
cates that the request message 1s first received.

The server sets the response message with a retry i1den-
tification number 1dentical with the retry identification num-
ber attached to the request message and 1ssues the response
message together with the retry idenftification number and
the third information indicating that the request message has
been rejected, without processing the request message, 11 the
fourth information indicates that the server 1s in the unac-
ceptable state, and the retry flag indicates that the request
message has been received in the past but rejected for
processing.

It 1s preferable that the reservation number and the service
number comprise the same number of bits, and the retry
identification number comprises fewer bits than the reser-
vation number and the service number.

It 1s preferable that the server processes the request
message and 1ssues the response message together with the
third information indicating that the request message has
been processed, 11 the fourth information indicates that the
server 1s 1n the acceptable state, and the retry flag indicates
that the request message 1s first received, and the reservation
number 1s 1dentical with to the service number.

The at least master device sets the response message with
a retry i1dentification number identical with corresponding
higher significant bits of the reservation number to the
number of bits of the retry 1dentification number, and 1ssues
the response message together with the retry identification
number and the third information indicating that the request
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message has been rejected as well as to make an increment
to the reservation number, without processing the request
message, 1 the fourth information indicates that the server
1s 1n the acceptable state, and the retry flag indicates that the
request message 1s {irst recerved, and the reservation number
1s not i1dentical with the service number.

The server sets the response message with a retry iden-
tification number 1dentical with the retry identification num-
ber attached to the request message and issues the response
message together with the retry identification number and
the third information indicating that the request message has
been rejected, without processing the request message, 11 the
fourth information indicates that the server is 1n the accept-
able state, and the retry tlag indicates that the request
message has been received in the past but rejected for
processing, and the retry 1dentification number 1s not 1den-
tical with corresponding higher significant bits of the service
number to the fewer bits of the retry 1dentification number.

The server processes the request message and 1ssues the
response message together with the third information 1ndi-
cating that the request message has been processed as well
as makes an increment to the service number, it the fourth
information indicates that the server 1s i1n the acceptable
state, and the retry flag indicates that the request message
has been received in the past but rejected for processing, and
the retry 1dentification number 1s 1dentical with correspond-
ing higher significant bits of the service number.

The server sets the response message with a retry 1den-
tification number 1dentical with the corresponding higher
significant bits of the reservation number and issues the
response message together with the retry 1dentification num-
ber and the third information indicating that the request
message has been rejected as well as to make an increment
to the reservation number, without processing the request
message, 1 the fourth information indicates that the server
1s 1n the unacceptable state, and the retry tlag indicates that
the request message 1s first received.

The server sets the response message with a retry iden-
tification number 1dentical with the retry identification num-
ber attached to the request message and 1ssues the response
message together with the retry identification number and
the third information indicating that the request message has
been rejected, without processing the request message, 11 the
fourth information indicates that the server 1s in the unac-
ceptable state, and the retry flag indicates that the request
message has been received in the past but rejected for
processing.

It 1s preferable that if the server comprises a plurality of
servers, one of which 1s selected by the client for 1ssuing the
message request at a first time to the selected one of the
servers, and also for re-1ssuing the message request to the
selected server 1f the request message has been rejected by
the selected server.

FIRST EMBODIMEN'T

A first embodiment according to the present invention will
be described in detail with reference to the drawings. The
service system includes at least a server and a plurality of
clients, which are coupled to each other through any avail-
able coupling medium which allow bidirectional access
between the server and the clients.

FIG. 1 1s a block diagram illustrative of a novel service
system 1n accordance with the first embodiment of the
present mnvention. The service system includes a server 3 for
providing services and a plurality of clients 1-1, 1-2, - - - 1-#,
for requesting the server 3 to provide the services 1n
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response to the issued requests, wherein the clients 1-1,
1-2, - - - 1-n are coupled to the server 3 through a network
2. The clients 1-1, 1-2, - - - 1-» have a uniform or common
internal configuration.

FIG. 2 1s a block diagram illustrative of an internal
configuration of each of the clients coupled to the network
in the service system of FIG. 1. The client 1 further includes
a request transmitting unit 11, which transmits one or more
request-messages through the network 2 to the server 3, and
a response-receiving unit 12, which receives one or more
response-messages from the server 3, wherein the response-
message includes a service content and a response command
value which indicates whether the server accepted or
rejected the request. If the response command value indi-
cates the request-acceptance by the server 3, then the
response-recerving unit 12 sends a request-enable signal to
the request transmitting unit 11, so that the request trans-
mitting unit 11 1s enabled to transmit a further request-
massage. If the response command value indicates the
request-rejection by the server 3, then the response-receiv-
ing unmit 12 sends a request-retry signal to the request
transmitting unit 11, so that the request transmitting unit 11
retry to transmit the once-rejected request-massage to the
server 3. It 1s assumed that the maximum number of out-
standing requests 1ssued from the client 1-i 1s “k.”.

FIG. 3 1s a block diagram illustrative of an internal
configuration of the server coupled to the network in the
service system of FIG. 1. The server 3 further includes a
processing unit 32 which processes the received requests, a
request-recerving unit 31 and a response-transmitting unit
33. The processing unit 32 outputs a busy signal to the
request-recerving unit 31.

The request-receiving unit 31 holds reservation numbers
and a service number, each of which may be generated by
using a ring-counter which 1s operable to count the number
not less than “m” [m=2 k.(1=0~n-1)]. In thus embodiment,
the request-receiving unit 31 includes a ring-counter of j-bits
(m= %), wherein an initial value is “0”.

The network 2 allows transmissions of the request mas-

sages from the clients 1-1, 1-2, - - - 1-n to the server 3 as well
as transmissions of the response massages from the server 3
to the clients 1-1, 1-2, - - - 1-n.

FIG. 4A1s a diagram illustrative of a format of the request
message 1n the system of FIG. 1. FIG. 4B 1s a diagram
illustrative of a format of the response message 1n the system
of FIG. 1. A request message 50 1ssued from the clients 1-1,
1-2, - - - 1-n to the server 3 includes a retry flag 51, a retry
identification 352 and a request information 53 which
includes a request content. A response message 60 1ssued
from the server 3 to the client 1 includes a response
command 61, a retry identification 62 and a request infor-
mation 63 which includes a request content.

FIG. 5 15 a table 1llustrative of operations of the request-
receiving unit 31 included 1n the server of FIG. 3. FIGS. 6
and 7 are associated flow charts illustrative of the operations
of the request-recerving unit included 1n the server of FIG.
3. FIG. 8 1s a flow chart illustrative of the request-issuing
operations of the request transmitting unit included in the
client of FIG. 2. FIG. 9 1s a flow chart illustrative of the
response-receiving operations of the response-receiving unit
included 1n the client of FIG. 2. The overall operations of the
system of this embodiment will heremafter be described
with reference to FIGS. 1-9.

In the step S21 of FIG. 8, the client 1-1 1ssues a new
request. In the step S22 of FIG. 8, the request transmitting
umt 11 sets the retry flag 51 at “0” to generate a request
message 50 and transmits the request message 50 through
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the network 2 to the server 3. The 1ssued request message 50
will hereinafter be referred as “request [Ra]”.

In the steps S1 and S2 of FIG. 6, 1t 1s assumed that at the
time when the request-receiving unit 31 of the server 3
receives the request [Ra], the busy signal, the service
number and the reservation number take initial value “0”
respectively.

In the step S2 of FIG. 6 and the steps S6 and S7 of FIG.
7, the busy signal 1s “0”, the retry flag 1s “0”” and the service
number and the reservation number take the same value “0”.
In the step S11 of FIG. 7, the request [Ra] 1s transmitted from
the request-recerving unit 31 to the processing unit 32. The
processing unit 32 receives the request [Ra] and enters into
the processing state, during which the busy signal 1s main-
tained at “1”, which indicates the processing unit 32 of the
server 3 1s busy and placed 1n the currently-processing state
which does not accept further requests.

After the processing unit 32 completes processing the
request [Ra], then the processing unit 32 sends the response-
transmitting unit 33 a request for transmitting the request-
acceptance. After the response-transmitting unit 33 received
the request for transmitting the request-acceptance, then the
processing unit 32 sets the busy signal at “0” which indicates
the processing unit 32 of the server 3 1s prepared to accept
turther requests.

Upon receipt of the request for transmitting the request-
acceptance, the response-transmitting unit 33 generates a
response message 60 including the response command 61 of
“0” which indicates that the request [Ra] has been processed
and transmits the response message 60 through the network
2 to the client 1-1 for giving the client 1-1 a notice to the
cllect that the request [Ra] has been processed by the server
3.

In the step S31 of FIG. 9, the response-receiving unit 12
of the client 1-1 receives the response message 60 including
the response command 61 of “0”. In the step S32 of FIG. 9,
the response-recerving unit 12 sends a request-enable signal
to the request transmitting unit 11 for enabling the request
transmitting unit 11 to 1ssue any further request.

During the processing of the request [Ra] by the process-
ing unit 32, the busy signal 1s maintained at “1” which
indicates that the processing unit 32 1s busy and placed 1n the
currently-processing state which does not accept further
requests. It 1s assumed that during the busy state “1” of the
busy signal, the client 1-2 1ssues another request message 50
which will heremafter be referred to as “request [Rb], and
wherein the retry flag 1s set at “0”. In the step S1 of FIG. 6,
the request-recerving unit 31 receives the request [Rb],
whilst 1n the steps S2 and S3 of FIG. 6, the busy signal 1s *“1”
and the retry flag 1s “0”. The request-recerving unit 31 sends
the response-transmitting unit 33 a request for 1ssuing the
notice of rejection to the request [Rb], wherein the retry
identification 62 becomes “0” i1dentical with the current
reservation number “0”°, and further the current reservation
number “0” 1s incremented to “1” 1n the step S5 of FIG. 6.

The response-transmitting unmit 33 recerves the request for
issuing the notice of rejection to the request [Rb], and
transmits the response message 60 including the retry 1den-
tification 62 at “0” and the response command 61 at “1”
through the network 2 to the client 1-2 which had 1ssued the
rejected request [Rb].

In the step S31 of FIG. 9, the response-receiving unit 12
of the client 1-2 receives the response message 60 including
the retry 1dentification 62 at “0”” and the response command
61 at “1” which indicates that the request [Rb] was rejected
by the server 3. In the step S33 of FIG. 9, the response-
receiving unit 12 sends the request transmitting unit 11 a
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request for re-transmitting the request [Rb]. The request
transmitting unit 11 receives the request for re-transmitting
the request [Rb] from the response-receiving unit 12. In the
steps S23 and S24 of FIG. 8, the request transmitting unit 11
sets the retry tlag 51 at “1” and the retry identification 52 at
“0” 1 accordance with “0” of the retry i1dentification 62
included in the received response message 60. The request
transmitting unit 11 re-1ssues the request [Rb] through the
network 2 to the server 3.

After the processing of the prior request [Ra] by the
processing unit 32 of the server 3 has been completed, then
the processing unit 32 sets the busy signal at “0”. It 1s
assumed that the request-receiving unit 31 holds the reser-
vation number “1”” and the service number “0”, and further
the client 1-3 1ssues still another request message 50 which
will hereinaiter be referred to as “request [Rc]”, wherein the
request [Rc] includes the retry flag “0”. The request [Rc] 1s
also transmitted through the network 2 to the server 3.

In the step S1 of FIG. 6, the request-receiving umt 31 of
the server 3 recerves the request [Rc]. In the step S2 of FIG.
6 and the steps S6 and S10 of FIG. 7, the busy signal 1s “0”,
the retry flag 1s “0” and the service number and the reser-
vation number take different values “0” and “1”” respectively.
In the step S12 of FIG. 7, the request-receiving unmit 31 sends
the response-transmitting unit 33 a request for 1ssuing the
notice of rejection to the request [Rc], wherein the retry
identification 62 becomes identical with the current reser-
vation number “1”, and further the current reservation
number “1” 1s incremented to “2” 1n the step S12 of FIG. 7.

The response-transmitting unit 33 receives the request for
issuing the notice of rejection to the request [Rc], and
transmits the response message 60 including the retry 1den-
tification 62 at “1” and the response command 61 at “1”
through the network 2 to the client 1-3 which had 1ssued the
rejected request [Rc].

In the step S31 of FIG. 9, the response-receiving unit 12
of the client 1-3 receives the response message 60 including
the retry 1dentification 62 at “1” and the response command
61 at “1” which indicates that the request [Rc] was rejected
by the server 3. In the step S33 of FIG. 9, the response-
receiving unit 12 sends the request transmitting unit 11 a
request for re-transmitting the request [Rc]. The request
transmitting unit 11 receives the request for re-transmitting
the request [Rc] from the response-receiving unit 12. In the
steps S23 and S24 of FIG. 8, the request transmitting unit 11
sets the retry tlag 51 at “1” and the retry identification 52 at
“1” 1 accordance with “1” of the retry i1dentification 62
included 1n the received response message 60. The request
transmitting unit 11 re-1ssues the request [Rc] through the
network 2 to the server 3.

In the step S1 of FIG. 6, the request-receiving umt 31 of
the master device 3 receives the request [Rc] re-1ssued. In
the step S2 of FIG. 6 and the steps S6 and S7 of FIG. 7, the
busy signal 1s “07, the retry flag 51 1s “1” and the service
number and the retry 1dentification 52 take different values
“0” and “1” respectively. In the step S9 of FIG. 7, the
processing unit 32 sends the response-transmitting unit 33 a
request for 1ssuing the notice of rejection to the request [Rc].

The response-transmitting unit 33 receives the request for
issuing the notice of rejection to the request [Rc], and
transmits the response message 60 including the retry 1den-
tification 62 at “1” and the response command 61 at “1”
through the network 2 to the client 1-3 which had 1ssued the
rejected request [Rc].

In the step S1 of FIG. 6, the request-receiving umt 31 of
the master device 3 receives the request [Rb] re-1ssued from
the slave device 1-2. In the step S2 of FIG. 6 and the steps
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S6 and S7 of FIG. 7, the busy signal 1s “0”, the retry flag 1s
“1” and the service number and the retry identification 52
take the same value “0”. In the step S8 of FIG. 7, the request
[Rb] 1s transmitted from the request-receiving unit 31 to the
processing unit 32 and the current service number “0” 1s
incremented to “1”. The processing unit 32 receives the
request [Rb] and enters into the processing state, during
which the busy signal 1s maintained at “17.

After the processing unit 32 completes the processing of
the request [Rb], then the processing unit 32 sends the
response-transmitting unit 33 a request for transmitting the
request-acceptance. After the response-transmitting unit 33
received the request for transmitting the request-acceptance,
then the processing unit 32 sets the busy signal at “0”.

Upon receipt of the request for transmitting the request-
acceptance, the response-transmitting unit 33 generates a
response message 60 including the response command 61 of
“0” which indicates that the request [Rb] has been processed
and transmits the response message 60 through the network
2 to the client 1-2 for giving the client 1-2 a notice to the
cllect that the request [Rb] has been processed by the server
3.

In the step S31 of FIG. 9, the response-receiving unit 12
of the client 1-2 receives the response message 60 including
the response command 61 of “0”. In the step S32 of FIG. 9,
the response-receiving unit 12 sends a request-enable signal
to the request transmitting unit 11 for enabling the request
transmitting unit 11 to issue or transmit any further request.

During the processings to the request [Rb] by the pro-
cessing umt 32, the busy signal 1s maintained at “1”. It 1s
assumed that during the busy state “1” of the busy signal, the
client 1-3 re-1ssues the request [Rc]. In the step S1 of FIG.
6, the request-receiving unit 31 receives the request [Re],
whilst 1n the steps S2 and S3 of FIG. 6, the busy signal 1s *“1”
and the retry flag 1s “1”. In the step S4 of FIG. 6, the
processing unit 32 sends the response-transmitting unit 33 a
request for 1ssuing the notice of rejection to the request [Rc],
wherein the retry identification 62 becomes “1” identical
with “1”” of the retry 1dentification 52 included in the request
message 30.

In the step S31 of FIG. 9, the response-receiving unit 12
of the client 1-3 receives the response message 60 including
the retry identification 62 at “1”” and the response command
61 at “1” which indicates that the request [Rb] was rejected
by the server 3. In the step S33 of FIG. 9, the response-
receiving unit 12 sends the request transmitting unit 11 a
request for re-transmitting the request [Rc]. The request
transmitting unit 11 recerves the request for re-transmitting,
the request [Rc] from the response-receiving unit 12. In the
steps S23 and S24 of FIG. 8, the request transmitting unit 11
sets the retry tlag 51 at “1” and the retry identification 52 at
“1” 1 accordance with “1” of the retry identification 62
included in the received response message 60. The request
transmitting unit 11 re-transmits or re-1ssues the request [Rc]
through the network 2 to the server 3.

After the processing of the prior request [Rb] by the
processing unit 32 of the server 3 has been completed, then
the processing unit 32 sets the busy signal at “0”. It 1s
assumed that the request-receiving umt 31 holds the reser-
vation number “2” and the service number “1”, and further
the client 1-3 re-issues the once rejected request [Rc],
wherein the request [Rc¢] includes the retry flag “1” and the
retry 1dentification “1”. The request [Rc] 1s also transmitted
through the network 2 to the server 3.

In the step S1 of FIG. 6, the request-receiving unit 31 of
the server 3 receives the request [Rc] re-1ssued from the
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of FIG. 7, the busy signal 1s “0”, the retry flag 1s “1”” and the
service number and the retry identification 52 take the same
value “1”. In the step S8 of FIG. 7, the request [Rc] 1s
transmitted from the request-receiving unit 31 to the pro-
cessing unit 32 and the current service number “1” 1s
incremented to “2”. The processing unit 32 receives the
request [Rc] and enters into the processing state, during
which the busy signal 1s maintained at “1”. The current

service number “1” 1s incremented to “2” 1n the step S8 of
FIG. 7.

Upon receipt of the request for transmitting the request-
acceptance, the response-transmitting unit 33 generates a
response message 60 including the response command 61 of
“0” which indicates that the request [Rc] has been processed
and transmits the response message 60 through the network
2 to the client 1-3 for giving the client 1-3 a notice to the

ellect that the request [Rc] has been processed by the server
3.

In the step S31 of FIG. 9, the response-receiving unit 12
of the client 1-3 receives the response message 60 including
the response command 61 of “0”. In the step S32 of FIG. 9,
the response-recerving unit 12 sends a request-enable signal
to the request transmitting unit 11 for enabling the request
transmitting unit 11 to issue or transmit any further request.

Consequently, the server 1s adapted to give priorities to
respective requests in the sequence of the first receiving
times from the clients, wherein the given priorities of the
respective requests correspond to the sequence of the first
receiving times thereof, so that the server determines the
sequences of processings based on the respectively given
priorities for allowing the server to decide to process the
highest priority one of the requests, whereby the server
rejects any lower priority given requests or a no-priority-
given request which 1s first received, regardless of the busy
or non-busy state, until the server receives the highest
priority request i the non-busy time and completes the
proceeding to the highest priority request. Since the priority
level depends on the first receiving time or the receipt
sequence ol the request message which have been rejected
by the server due to its busy state or lower priority level than
that of one or more other request messages, this may prevent
any undesirable starvation or deadlock situation, without
using a bufler in the server.

Modification:

The above described novel feature of the system 1n
accordance with the first embodiment of the present inven-
tion may optionally be applied to another system which
includes a plurality of servers and a plurality of clients which
are also accessible to the plurality of servers through any
available network.

FIG. 10 1s a block diagram illustrative of a novel service
system 1n accordance with the modified embodiment of the
present invention. The service system includes a plurality of
servers 4-1, 4-2, - - - 4-M {for providing services and a
plurality of clients 1-1, 1-2, - - - 1-» for requesting the
servers 4-1, 4-2, - - - 4-M to provide the services 1n response
to the 1ssued requests, wherein the clients 1-1, 1-2, - - - 1-»
are coupled to the servers 4-1, 4-2, - - - 4-M through the
network 2. The clients 1-1, 1-2, - - - 1-» have a uniform or
common internal configuration as described above and
shown 1n FIG. 2. The servers 4-1, 4-2, - - - 4-M have a
uniform or common internal configuration as described
above and shown in FIG. 3. The following descriptions will
focus on the difference of this modified embodiment from
the above first embodiment.
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Hach client 1 selects one of the servers 4-1, 4-2, - - - 4-M
for transmitting the request thereto. It the request 1s rejected
by the selected server 4-i, then the client 1 re-transmits the
rejected request to the selected server 4-i which requested
the request.

It 1s assumed that the each server 4-i has a respective
maximum request number “m,” which indicates the maxi-
mum number of the requests acceptable to the server 4-i. The
request-recerving unit 31 of the server 4-i holds reservation
numbers and a service number, each of which may be
generated by using a counter which 1s operable to count the
number not less than “m.”.

The retry 1dentification 52 included 1n the request mes-
sage S50 comprises the necessary bit number which 1s
capable of representing the maximum value of the respective
maximum request numbers “m,”, m,” - - - “m,” - - - “m,
of the servers 4-1, 4-2, - - - 4-i, - - - 4-M. The retry
identification 62 included in the response message 60 also
comprises the necessary number of bits which 1s capable of
representing the maximum value of the respective maximum
request numbers “m,”, “m,” “m” - - - “m,,/ of the
servers 4-1, 4-2, - - - 4-i, - - - 4-M.

In the modified embodiment, the retry i1dentifications 52
and 62 of the request and response messages 50 and 60
respectively may be represented in g-bits (g<j). The request-
receiving unit 31 of the chients 1-1, 1-2, - - - 1-» of the
modified embodiment needs the ring-counter of 1-bits (m+2
(*-g)=2") for holding the reservation number and the ser-
vice number. In this case, the operations are different from
what was described in the first embodiment in connection
with the operations of the request-receiving unit 31 and the
response-transmitting unit 33. For the operation of the
request-recerving unit 31, the service number 1s the 1-bits,
whilst the retry 1dentification 352 of the request message 30
1s the g-bits, for which reason the higher significant g-bits 1n
the 1-bits of the service number are compared to the retry
identification 52 of the g-bits. For the operations of the
response-transmitting unit 33, 1f the response-transmitting,
unit 33 sends the notice that the request message 50 1nclud-
ing the retry flag 51 at “0” was rejected, then the response-
transmitting unit 33 sets the retry identification 62 of the
response message 60 on the basis of the reservation number.
In the first embodiment, the retry identification 62 of the
response message 60 1s set 1dentical with the value of the
reservation number. In the modified embodiment, the retry
identification 62 of the response message 60 1s set 1dentical
with the higher significant g-bits of the reservation number.

Although the mnvention has been described above 1n
connection with several preferred embodiments therefor, 1t
will be appreciated that those embodiments have been
provided solely for illustrating the invention, and not in a
limiting sense. Numerous modifications and substitutions of
equivalent materials and techniques will be readily apparent
to those skilled 1n the art after reading the present applica-
tion, and all such modifications and substitutions are
expressly understood to fall within the true scope and spirit
of the appended claims.

What 1s claimed 1s:

1. A system for providing services, comprising:

clients for 1ssuing request messages, each of the request

messages mncluding a retry flag indicating whether the
respective one of the request messages has been
rejected and a retry 1dentification; and

a server recerving the request messages and processing or

rejecting the request messages, said server including a
reservation number, a service number, and means for

checking whether said server 1s busy,
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wherein said server processes a respective one of the
request messages 11 said server 1s not busy, said retry
flag indicates that the respective one of the request
messages has not been rejected, and said reservation
number 1s 1dentical to said service number,

wherein said server processes a respective one of the
request messages and increments said service number 1
said server 1s not busy, said retry tlag indicates that the
respective one of the request messages has been
rejected, and said retry 1dentification 1s 1dentical to said
service number,

wherein said server rejects a respective one of the request
messages and assigns the respective one of the request
messages the retry 1dentification that 1s identical to said
reservation number and increments said reservation
number 1f (a) said server 1s not busy, said retry flag
indicates that the respective request message has not
been rejected and said reservation number 1s different
from said service number, or (b) said server 1s busy and
said retry flag indicates that the respective request
message has not been rejected, and

wherein said server rejects a respective one of the request
messages 1f (a) said server 1s not busy, said retry flag
indicates that the respective request message has been
rejected and said retry identification 1s different from
said service number, or (b) said server 1s busy and said
retry tlag indicates that the respective request message
has been rejected.

2. The system of claim 1, wherein said reservation number

and said service number are each represented by “n” bits,

wherein said retry identification 1s represented by “m”
bits, where “m” 1s equal to or less than “n”, and

wherein said server compares a first “m” bits of said
service number and the “m” bits of said retry 1dentifi-
cation, and assigns the respective request message an
“m” bits retry identification that 1s identical to a first
“m” bits of said reservation number.

3. A method for providing services, comprising the steps

of:

1ssuing request messages from clients, each of the request
messages mcluding a retry flag indicating whether the
respective one of the request messages has been
rejected and a retry 1dentification;

recerving the request messages at a server that processes
or rejects the request messages, the server including a
reservation number, a service number, and means for
checking whether the server 1s busy;

processing a respective one of the request messages at the
server 1 the server 1s not busy, the retry flag indicates
that the respective one of the request messages has not
been rejected, and the reservation number 1s 1dentical to
the service number;

processing a respective one of the request messages at the
server and incrementing the service number 1f the
server 1s not busy, the retry flag indicates that the
respective one of the request messages has been
rejected, and the retry identification 1s identical to the
service number;

rejecting a respective one of the request messages at the
server and assigning the respective one of the request
messages the retry 1identification that 1s identical to the
reservation number and incrementing the reservation
number 1 (a) the server 1s not busy, the retry flag
indicates that the respective request message has not
been rejected and the reservation number 1s different
from the service number, or (b) the server 1s busy and
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the retry flag indicates that the respective request wherein the retry 1dentification 1s represented by “m” bats,
message has not been rejected; and where “m” 1s equal to or less than “n”, and
rejecting a respective one of the request messages at the

server 1 (a) the server 1s not busy, the retry flag turther comprising the step wherein the server compares
indicates that the respective request message has been 5 a first “m” bits of the service number and the “m” bits
rejected and the retry 1dentification 1s different from the of the retry 1dentification, and assigns the respective
service number, or (b) the server 1s busy and the retry request message an “m” bits retry 1dentification that 1s
flag indicates that the respective request message has identical to a first “m™ bits of the reservation number.

been rejected.
4. The method of claim 3, wherein the reservation number 10
and the service number are each represented by “n” bits, kK k%
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